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2. A method according to claim 1 , in which the wrijting light beam is 
[polarised] polarized in a direction substantially perpendjeular to the axis of the section 
of the optical [fibre] fiber. 

3. A method according to claim 1 \/r claim 2], in which the writing light beam 
is an ultraviolet beam. 



4. A method according to </aim 3, in which the ultraviolet beam has a 

1 wavelength of about 244 [nanometres] nanometers. 

2 5. A method acco/ding to [any one of claims 1 to 4] clajml, in which the 



OU^S- t 0 pti ca | [fibre] fiber section^ doped with/a^east one amplifying dopant. 

f3 6 . A method according to dLX in which the optical [fibre] fiber section is 

51 doped with at least/6ne rare earth element. 

7. A/method according to claim 6, in which the optical [fibre] fiber section is 
doped with e/bium and ytterbium. 

8/ A method according to [any one of claims 1 to 7] cjaimi, wherein the 
optical/fibre] fiber laser is stressed to provide substantially single [polarisation] 
polar/zation operation. 

9. A method according to [any one of claims 1 to 7] dajml, wherein the 
(ptical [fibre] fiber laser is stressed to provide dual [polarisation] polarization operation. 
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10. A method according to [any one of claims yd 8] clajml, wherein the 
grating structure is written as a Moire phase shifted suture to provide lasing operation 
at two wavelengths having one [polarisation] polapization . 



4 



11. A method according to [any one of claims 1 to 8] claiml, wherein the 
grating structure is written as first and s/ond overlaying DFB grating structures to 
provide lasing operation at two wavelengths having one [polarisation] pojajizato 

12. An optical [fibre] fibk laser comprising an optical [fibre] fiber having a 
grating structure in a section qfae optical, [fibre] fiber, wherein the grating structure has 



(Sir 



a different grating strength for two orthojb 
optical [fibre] fiber, the grafting structure 



)olarisation] polarization modes of the 
lompfising a discrete phase shift which is 



substantially identical 4 the two orthogonal [polarisation] polarization modes. 

13. An optical [fibre] fiber laser according to claim 1 2, in which the optical 
[fibre] fiber sectioh is doped with at least one amplifying dopant. 

14. L optical [fibre] fiber laser according to claim 13, in which the optical 
[fibre] fiber/ection is doped with at least one rare earth element. 

1 5. An optical [fibre] fiber laser according to claim 14, in which the optical 
[fibre] fiber section is doped with erbium and ytterbium. 
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1 6. An optical [fibre] fiber laser according to [any oneotcfaims 1 2 to 1 5] daim 
12, wherein the optical [fibre] fiber laser is configured to provide substantially single 
[polarisation] polarization operation. 

1 7. An optical [fibre] fiber laser accordh^ to [any one of claims 1 2 to 1 5] claim 
12, wherein the optical [fibre] fiber laser is configured to provide dual [polarisation] 
polarization operation. 



hi 



1 8. An optical [fibre] fiber laser according to [any one of claims 1 2 to 1 5] dajm 
12, wherein the optical [fibre] fiber/laser is configured to provide dual wavelength 
operation having one [polarisatipn] polarization . 



r ac 



1 9. An optical [fibfe] fiber laser according to claim 1 8, wherein the grating 
structure is a Moire phasfe shifted structurAijaVing one [polarisation] polarization. 



20. An optical [fibre] fiber laser according to claim 1 8, wherein the grating 
structure comprises first and second overlaying DFB grating structures. 



21 . An optical phase conjugator comprising: 
one of more in-line optical [fibre] fiber lasers [according to any one of claims 12 
to 20] for generating two substantially orthogonally [polarised] polarized pump light 
heams . each in-line optical fiber laser comprising an optical fiber having a grating 
structuriin a section of the optical fiber, wherein th e orating structure has a different 
o rating/strenoth for two orthogonal polarization modes of t he optical fiber, the grating 
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structure comprising a discrete phase shi ft which is substantially identigal for the two 
orthogonal polarization modes : and 

a non-linear mixing waveguide for receiving and mixinyihe pump beams with an 

input signal beam. 

22. A phase conjugator according to clajrfi 21 , in which the non-linear mixing 
waveguide is selected from the group consistin/of: a dispersion-shifted optical [fibre] 
fiber ; a chalcogenide optical [fibre] fiber; and4 semiconductor optical amplifier. 



23. A phase conjugator acceding to claim 21 [or claim 22], in which the two 
pump beams have wavelengths disj-flaced to either side of the wavelength of the signal 
beam. 

24. A phase conjudator acco^/ng tjj l an y one of claims 21 to 23 1 claim21 ' in 
which the one or more in-line optical [fibrej^iber lasers comprise: 

a first single [pol/isation] polarization optical [fibre] fiber laser [according to 

claim 16]; 

a [polarisation] polarization controller for varying the [polarisation] polarization of 
a light beam gen/rated by the first single [polarisation] polarization optical [fibre] fiber 
laser; and 

a sec/nd single [polarisation] polarization optical [fibre] fiber laser [according to 
claim] connected in series with the first single [polarisation] polarization optical [fibre] 
fiber laser and the [polarisation] polarization controller^ 

/herein each of the first and second single polarization optical fiber lasers 
comprises an optical fiber having a orating structure in a section of the optical fiber, 
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wherein the aratina structure has a different aratin a strength for twcKOrthogonal 
polarization modes of the optical fiber, the orating structure corrfprisinq a discrete phase 
shift which is substantially identical for the two ort hogonal I ifolarization modes. 
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25. A phase conjugator according to [anyone of claims 21 to 23] claim 21, in 
which the one or more in-line optical [fibre] fibei/ fasers comprise: 

a dual [polarisation] polarization optical [fibre] fiber laser [according to claim 1 7] 
comprising an optical fiber having a qratind structu re in a section of the optical fiber, 
wherein the orating structure has a different orati ng strength for two orthogonal 
polarization modes of the optical fiber, the orating structure comprising a discret e p hase 
shift which is substantially identioaVfor the two ort hogonal polarization modes. 



□ 



26. A laser source? comprisir 

a single [polarisation] polarization , dual wavelength laser [according to claim 18] 
having two output wavelengths and comprising an optic al fiber having a grating 
structure in a sectio/ of the optical fiber, wherein th e orating structure has a different 
grating strength fof two orthogonal polarization modes of t he optical fiber, the grating 
structure comprising a discrete phase shift which is substantially identical for t he two 
orthogonal polarization modes ; 

[mea/s] a device for detecting and monitoring a beat frequency between the two 
output wavelengths of the laser; and 

a feedback circuit operable to control the two output wavelengths of the laser to 
keep the detected beat frequency substantially constant. 
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